Purpose: This study investigates the relationship between adolescent girls' agency and social norms regarding early marriage, girls' education, and nutrition in West Hararghe, Ethiopia. Methods: We conducted a cross-sectional study involving adolescent girls aged between 13 and 17 years in 2016. A two-stage cluster sampling procedure was followed to identify eligible respondents at the household level. A total of 114 clusters in four districts and 30 households from each cluster were randomly selected. Data were collected using a structured and pretested questionnaire. The agency composite score was measured based on 21 previously validated items. Descriptive and injunctive norm composite scores regarding education, marriage, and nutrition were constructed based on context-relevant items. The weighted mean and standard errors were calculated for the agency and social norms composite scores. The relationship between girls' agency and descriptive and injunctive norms were examined using a multivariable linear regression model that accounted for a complex sample survey design. Results: A total of 3,186 adolescent girls participated in this study. The multivariable linear regression analysis revealed that adolescent girls' agency score significantly and favorably associated with education (b ¼ .19, p < .001), marriage (b ¼ .13, p < .01), and nutrition (b ¼ .20, p < .01) descriptive norms after adjusting for individual and household characteristics. Similarly, adolescent girls' agency was significantly and favorably associated with marriage (b ¼ .21, p < .001) injunctive norms; however, positive injunctive norms around education (b ¼ .09, p > .05) and nutrition (b ¼ .12, p > .05) did not have a statistically significant association with girls' agency. The domains of agency scale related to the belief in women's health rights related to contraception use and the belief in women's right to refuse sex showed poor prosocial views. Conclusions: Favorable descriptive and injunctive norms around marriage were significantly associated with greater adolescent girls' agency, which indicates the need to incorporate interventions that address social norms in efforts aimed to enhance adolescent girls' sexual and reproductive health status. Furthermore, attention should be given to monitor which domain of agency is improved by the interventions.
This study reveals a strong association between agency and social norms. An overall agency scale obscures deficiency in specific agency domains that are critical for improving adolescent girls' sexual and reproductive health. Thus, further developing a comprehensive agency scale that can address all domains of agency adequately is necessary to improve our understanding of adolescent girls' agency and improve the health and well-being of adolescent girls.
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The authors have no conflicts of interest to disclose. Adolescent girls face a wide range of sexual and reproductive health needs and problems that remain unaddressed because of limited knowledge regarding individual, social, environmental, and structural factors [1e3] . Recently, more emphasis has been given to identifying and modifying social norms that drive gender inequalities [4] . Ensuring equal social, health, educational, and economic opportunities that ensure the well-being of girls is one of the Sustainable Development Goals [5] . Enhancing girls' agency, their ability to define goals, and act on them [6] is critical for the ability of adolescent girls to cope with the various inequalities that undermine their self-worth.
In Ethiopia, adolescent girls are generally believed to have lower agency than boys because of social norms that evidently favor boys [7, 8] . Early marriage practices are predominantly enforced on adolescent girls with the intention of preserving girls' virginity until marriage and to prevent out of wedlock births [9] . Social norms related to nutrition favor boys, who receive priority in the quality and quantity of food. Social expectations in patriarchal societies also prioritize boys in education, especially in the pursuit of higher education. By diminishing their ability to make the right choices at the right time, these social norms (and others) are impediments to adolescent girls improving their sexual and reproductive health [4, 10] .
Many interventions aimed at enhancing adolescent girls' agency have been implemented without a complete understanding of the sociocultural contexts. These efforts have resulted in limited impact [4] . New laws to increase the legal age for marriage [11] , providing equal access to free education for both boys and girls, and a wide range of nutritional interventions aimed at enhancing the agency of adolescent girls are hampered by the prevailing, deeply rooted social norms that continue to support older traditions [12] . Gender gaps in education continue to prevail after 15 years (2000e2014) of implementing an equal access education policy in Ethiopia. The net enrollment rate for primary education in 2014 was 90.1% for girls and 95.1% for boys [13] .
Sustainable empowerment of adolescent girls will be a result of coordinated changes in their agency (the capacity of girls to take purposeful action, pursue goals, and be free from the threat of violence or retribution), the social environment that surrounds and conditions their choices, and the power relations through girls negotiate their well-being [14] . Understanding the relationship between girls' agency and the prevailing social norms is critical to enhancing their sexual and reproductive health. Social norms are unwritten rules and are commonly of two typesd(1)injunctive norms reflect on perceived pressures to conform and avoid social sanctions and gain social approval; and (2) descriptive norms reflect the (perceived) prevalence of the focal behavior and the belief that an individual has regarding what others commonly do [15] . Norms are often internalized at an early age and influence the behavior of adolescents. When inequitable, these norms also reinforce the power imbalance that victimizes girls [16] .
Adolescent girls in the age group 13e17 years are in a critical phase of their life. During this phase, girls are either supported to walk along a path that allows them to thrive or they will fall back on traditional roles that quash their capabilities, halt their aspirations, and increase their vulnerability to a variety of risks to their sexual and reproductive health [16, 17] . The available data sources from low-income settings, including the Demographic and Health Surveys, do not address this age group sufficiently [18] . Systematic study of younger adolescents is required to better understand what supports and holds back girls in this stage of life. The purpose of this study was to examine the relationship between adolescent girls' agency and the social norms that are related to marriage, nutrition, and education to elucidate the importance of social norms for improving sexual and reproductive health and the well-being of adolescent girls.
Methods

Study context/field site description
The study was conducted in the West Hararghe zone of the Oromia regional state in Ethiopia. The majority of the population in this area belongs to the Oromo ethnic group; they speak Affaan Oromo and follow Islam. Around 85% of the population live in rural areas and depend on agriculture for living. Every kebele, the smallest administrative unit in Ethiopia (in the study districts), has a primary school, which is within walking distance from the participants' home. Higher level schooling requires traveling outside the kebele, and in some cases, these schools are not within a daily commuting distance. The husband is often considered the head of the household. Husbands are expected to make all "important" decisions that involve substantial monetary commitments to a household.
Study design
This article draws on data from a baseline survey conducted as part of a large quasi-experimental study that aimed to test two combinations of individual-, community-, and structural-level intervention packages that were proposed to improve reproductive health, nutrition, and education outcomes of young adolescent girls in the Western Hararghe Zone, Oromia Region, Ethiopia. The baseline survey was carried out from May to August 2016.
Study participants
The study subjects were adolescent girls aged between 13 and 17 years who resided in four districts that were selected for the larger study in West Hararghe, namely Mesela, Chiro, Doba, and Boke. In the first stage, 114 clusters (development zones within a kebele, typically each kebele has three development zones) were selected using simple random sampling after obtaining a complete list of kebeles and their development zones in the selected districts from the respective district health office. In the second stage, a complete household listing in the selected clusters was prepared by the survey team to identify households with eligible adolescent girls. Thirty households with eligible adolescent girls were randomly selected using a computer-generated random number. If there were more than one eligible adolescent girls in the household, the elder was selected.
Data collection: tools, procedures, and data management Data were collected using structured and pretested questionnaires that were first developed in English and then translated into the local language, Affaan Oromo. The data collection tool was developed based on initial formative research conducted to identify prevailing social norms in the study context. Interviewers and field supervisors were trained for 3 weeks on survey procedures, study tools, and related issues. A pretest was done in a similar setting, not included in the main study, to test the appropriateness of the questions, language, flow, and comprehension of the questions by potential respondents. Adolescent girls were interviewed by trained interviewers at home. The Open Data Kit, an electronic data collection program, was used to collect the data and upload it on a secure server. The Open Data Kit program used a secured, centrally managed server.
The research protocol was approved by the Institutional Review Board of Addis Continental Institute of Public Health. Informed verbal consent was obtained from all study participants. For participants below the age of 15 years, additional parental/ guardian-informed verbal consent was obtained. All interviews took place in a private setting to assure confidentiality.
Measurement
Each item was measured using a Likert scale and categorized into five coded groups: do not know as "0," strongly unfavorable response as "1," unfavorable response as "2," favorable response as "3," and strongly favorable response as "4." "Refused" was treated as a missing response. The same Likert scale response options were used to construct scales throughout the study (agency and norms).
This study adapted questions from CARE's WE-MEASR quantitative survey tool to construct the composite agency scale. The WE-MEASR tool consists of scales that measure women's empowerment in areas related to sexual and reproductive health and is aligned with CARE's theoretical framework for women's empowerment, which entails changes in the domains of individual agency, relations, and structure. The tool was field tested in Malawi and has underwent various adaptations in several countries [19] . In this study, the agency scale considered five domains of girls' empowerment that included belief in women's right to refuse sex (one item), opposition to traditional male dominance (11 items), belief in women's health rights (five items), self-efficacy to negotiate and communicate (two items), and girls' ability to decide whom and when to marry (two items). The only new domain added on the WE-MEASR tool was the ability to decide on marriage. Summation of all items was used to create an agency score that ranged between 0 and 84. The agency scale showed an acceptable reliability measure Guttman's Lambda-2 of .75. Guttman's Lambda-2 is similar to Cronbach's alpha but is assumed to be more robust than alpha for parallel measures of a composite scale. The various norm scores were calculated by considering relevant items, and for each of these calculations, a Guttman's Lambda-2 reliability test was also done (Table 1) .
Adolescent girls' marital status was categorized as "ever married" if they were married/living together with their partner, widowed, divorced, or separated; marital status was otherwise classified as "never married." Adolescent girl's educational status was categorized as "never attended school," primary school level (those who completed grade 1e8), and secondary school level (those who completed grades 9e12).
Household wealth quintile was calculated using principal component analysis. Items included in the principal component analysis were the source of drinking water, type of toilet facilities, household items available, type of fuel used for cooking, main material used for floor, roof, and walls, presence of windows, availability of a separate room for sleeping, ownership of transportation means, ownership of farmland, ownership of cattle, and ownership of bank or microfinance savings account. Components with Eigenvalues >1 were used to construct the wealth index by adding the predicted value of each component. Quantile cut-off points were used to categorize households into five categories, lowest ¼ 1 and highest ¼ 5.
The Household Food Insecurity Access scale was used to assess the food security status of households. The Household Food Insecurity Access scale is based on 18 questions that categorize households into four groups: "food secure," "mildly food insecure access," "moderately food insecure access," and "severely food insecure access." We recategorized individuals to the "food secure" group if the household was "food secure," and the other three categories as "food insecure."
Data analysis
Sampling weights were applied during analysis to ensure the sample represents the population from which it was drawn. The weighted mean and standard errors (SEs) were calculated for agency and the six norms scales separately. The frequency of each item in the agency and the six norm scores were examined (data not presented). The relationship between girls' agency with selected adolescent girls' characteristics (age, educational status, marital status, religion, and parental education) and household characteristics (wealth quintile, radio ownership, and food security status; model 1) and adding to these the descriptive and injunctive norms as independent variables (model 2), we examined the associations using a multivariable linear regression model, taking the complex sample survey design into account. The assumptions for the linear regression model were checked and included multicollinearity, constant variance, and normality of residuals. Stata version 14 statistical software (StataCorp., Stata Statistical Software: Release 14. College Station, TX) was used for analyses.
Ethical considerations
The study protocol was reviewed and approved by the Ethical Review Board of the Addis Continental Institute of Public Health. Informed consent was obtained from all participants and their guardians after explaining the purpose of the study. Participants were informed about their rights to refuse participation and/or withdraw their consent at any time. All interviews took place in private settings.
Results
A total of 3,420 adolescent girls were expected to participate in the study; 3,186 adolescent girls actually participated in this study. The nonresponse was either due to unavailability of eligible respondents at home on the data collection days (182, 5.32%) or refusal (52, 1.52%). The mean (AEstandard deviation) age of adolescent girls was 14.87 (AE1.36) years, 10.77% of girls were ever married, 18.58% never attended school, and 89.11% had no personal income. The majority of adolescent girls' fathers (66.26%) and mothers (83.21%) never attended school. Most of the girls live in food insecure households (80.13%). Overall, 41.1% of the adolescent girls belonged in the lower two wealth quantile categories, and 67.58% of the households in which adolescent girls lived had no radio ( Table 2) .
The weighted mean (AESE) agency score was 48.2 (AE.37), range 0e84. The weighted mean (AESE) for favorable descriptive norms was 17.9 (AE.15) with a range of 0e28; 22.1 (AE.17) for marriage (Table 3) . The findings show the mean scores are not closer to the maximum possible score for both agency and norm measures. A detailed look into the measures revealed that the major deficiencies in the agency score were primarily in two domains: the belief in women's health rights related to contraception use including condoms and the belief in women's right to refuse sex.
In the two domains, favorable (prosocial) responses were obtained from <20% of the adolescent girls. The responses to the norm questions reveal to a large extent that the shift to a prosocial stance is inadequate. Most related descriptive and injunctive norm responses tend to agree on nearly all the items. There is agreement regarding equal opportunity for boys and girls in education, school abstinence to do household chores for girls than boys, girls' school dropout following marriage, girls having the final say on their marriage, early marriage (before the age of 18 years) for girls, unmarried girls eating after boys, and married girls eating together with their husbands.
The first model that did not consider social norms showed that adolescent girls' agency was positively and significantly associated with the age, education status of the adolescent girl, and father's literacy. Similarly, having a father who had attended school and the presence of a radio in the household were significantly associated with adolescent girls' agency. The associations between adolescent girls' agency and the three descriptive norms studied in model 2 were statistically significant (p < .05). The associations between adolescent girls' agency and the injunctive norms for marriage and nutrition were also statistically significant; however, the association between agency and the injunctive norm for education and nutrition was not statistically significant (Table 4 ). The R-square values were 13.3% for model 1 and 28.11% for model 2, indicating that there is a better fit to the model when the six norm scales are included (Likelihood Ratio chi-square (6) ¼ 656.90, p < .0001; Table 4 ).
Discussion
The findings of this study highlight the importance of fostering favorable injunctive and descriptive social norms to enhance adolescent agency [20] . Favorable social norms help to build adolescent girls' confidence to better stand up for their rights. Adolescents girls have more opportunities to enhance their agency and gain more societal respect and autonomy to make decisions in favor of their health and well-being, such as postponing early marriage and their first childbirth [21] .
The agency scale domains related to the belief in women's health rights were found to relate to contraception use, including condoms. The belief in women's right to refuse sex had largely unfavorable responses. These items are directly related to improving the sexual and reproductive health of young adolescent girls. This indicates the need for more explicit interventions that address agency related to sexual and reproductive rights for young adolescent girls [16, 22] . In Sub-Saharan Africa, young adolescents may have a general awareness about sexual and reproductive health matters but lack in-depth knowledge to sufficiently protect themselves from sexual risks [23] . Despite the evidence that sex education does not promote promiscuity [24] , opinions are divided even in high-income settings [25] .
Interventions that promote adolescent health should be comprehensive and delivered in a supportive environment to have an impact [26] . Our work indicates the need for developing and nurturing favorable social norms to influence adolescent girls' agency and eventually their behavior [27] . Negative social norms may not be easily amenable to quick change, but they can be modified and even abandoned by closely and persistently working with influential leaders as well as the society at large [28] . Some encouraging changes in social norms that support gender equality have been observed in Ethiopia [29] . Early marriage reduction and increasing educational opportunities for girls in Ethiopia have progressively improved [7, 8] . However, this study reveals that there is a belief in women's health rights that is related to contraception use and also a belief in women's right to refuse sex.
Considering Ethiopia is still predominantly a patriarchal society, and the mean social norms and agency scores are encouraging. However, the findings indicate more work is needed to improve the scores through effective interventions. Although evidence of intervention effectiveness from low-income settings are generally lacking [30] , various interventions that helped foster adolescent girls' agency, including the Village Savings and Loan Association model, in which girls were organized into groups and program content was delivered primarily through peer educators and linked to Social Action and Analyses groups, have been implemented successfully in Ethiopia to improve adolescents' sexual and reproductive health [31] . Likelihood ratio chi-square (6) ¼ 656.90; p < .0001
Weight was done to account for complex survey design. p value for the linear regression analysis: *p < .10, **p < .05, ***p < .01.
Measuring adolescent girls' agency and social norms is a complicated undertaking, and there are no agreed on standard tools and procedures. The scales we have constructed are based on the available data and as such, not primarily targeted to develop and validate the scales. We tried to build on the work that CARE has initiated and tested for measuring girl's agency [19] . As each of the domains had different numbers of items, obviously summing them together creates bias in the agency scale toward the domain with more items. We consider this to be a limitation in statistical terms; however, elements of adolescent girls' agency in actual situations are not equally distributed in the predefined domains. The observed associations between adolescent girls' agency and the norm scores indicate the two are highly intertwined, and interventions to improve adolescent girls' health and well-being need to consider not only individual factors but also social and structural factors [30] . However, items used in constructing the scales and their interpretation of responses could vary across contexts [32] , and any comparison across varying contexts will need to consider the relativity of the contexts [33] . Further research to improve the way agency and social norms are measured is necessary to track progress robustly and to allow comparisons across contexts within a country and across countries. Social norms are in some ways dynamically unique to specific contexts and societies even within a country.
The findings of this study have important implications for enhancing adolescent girls' sexual and reproductive health rights and status in several ways. First, it emphasizes the need to consider social norms in this effort. So far, interventions to improve sexual and reproductive health of adolescents in lowincome settings have been focused primarily on expanding access to health services and education, with limited efforts for addressing sociocultural barriers. Second, the findings related to the belief in women's health rights and the belief in women's right to refuse sex are serious impediments for adolescent girls to make rational decisions in safe sex practices because there is limited access to contraception methods (including condoms) that are free from social inhibitions. Third, the positive outlook for early marriage could encourage adolescent girls to use their enhanced agency against themselves.
In conclusion, this study showed a significant correlation between social norms and adolescent girls' agency, indicating the need to incorporate interventions that favorably influence social norms in efforts aimed at enhancing adolescent girls' sexual and reproductive health. Further research is necessary to address measurement issues within specific sociocultural contexts.
